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Abstract
7KHSXUSRVHRIWKLVSDSHULVWRVKHGOLJKWRQWKHFRQFHSWRI0DD6DQGZKDWFKDUDFWHUL]HVD¶0DD6VHUYLFH·
DVZHOODV WRSURSRVHD WRSRORJ\RI0DD6DVD WRROIRUIDFLOLWDWLQJWKHGLVFXVVLRQRI0DD6HQDEOLQJWKH
¶FRPSDULVRQ RI· GLIIHUHQW VHUYLFHV XQGHUVWDQGLQJ0DD6· SRWHQWLDO HIIHFWV DQG DLGLQJ WKH LQWHJUDWLRQ RI





WHUPVRI WKHLUDGGHGYDOXHDQGIXUWKHUGLVFXVVHGUHJDUGLQJ LPSOLFDWLRQV IRUEXVLQHVV VRFLHW\XVHUVDQG
WHFKQLFDOUHTXLUHPHQWV7KHQDGHHSHUGLVFXVVLRQDOVRGHOYHVLQWRWKHSRWHQWLDOLQH[SDQGLQJXSRQ/HYHO
DQGZD\VE\ZKLFKVHUYLFHVDQGVRFLHWDOJRDOVFDQEHFRPHPRUHIXOO\LQWHJUDWHG7KHSURSRVHGWRSRORJ\
DGGVFODULW\ WR WKHGLVFXVVLRQRI VXFKD WUHQGLQJ WRSLFDQGHQDEOHV WKHSRVLWLRQLQJRI VHUYLFHVDORQJ WKH
0DD6VSHFWUXP,WDOVRGHHSHQVWKHXQGHUVWDQGLQJRIZK\0DD6FDQWDNHWLPHWRHVWDEOLVKDQGFDQKHOS































LQ RUGHU WR  IDFLOLWDWH PRUH PHDQLQJIXO GLVFXVVLRQV RI WKH0DD6 FRQFHSW  HQDEOH WKH ¶FRPSDULVRQ











DEOH WRH[SODLQZK\0DD6FDQWDNH WLPHWRHVWDEOLVKE\LGHQWLI\LQJYDULRXVEDUULHUVDQGHQDEOHUVIRU WKH
GLIIHUHQWWRSRJUDSKLFDOOHYHOVDQGVXSSRUWLQJWKHGHYHORSPHQWRIDFWLRQSODQVUHJDUGLQJZKDWQHHGVWREH
GRQHGHSHQGLQJRQZKDWW\SHRI0DD6RQHZDQWVWRGHYHORS
)LUVWD OLWHUDWXUH UHYLHZORRNHGDWH[LVWLQJGHÀQLWLRQVRI0DD6DQGVLPLODUFRQFHSWV LQRUGHU WR LGHQWLI\
FRPPRQDOLWLHV DQG GLIIHUHQFHV .DUOVVRQ  LQ 6ZHGLVK ZKLFK LV VXPPDUL]HG LQ WKH QH[W VHFWLRQ
6HFRQGDPXOWLVWDNHKROGHUZRUNVKRSZDVKHOGLQRUGHUWRVWUXFWXUHWKHWRSRORJ\7KHZRUNVKRSWRRNSODFH
LQ1RYHPEHULQ*RWKHQEXUJ6ZHGHQZLWKVHYHQH[SHUWVUHSUHVHQWLQJWKHIROORZLQJ0DD6VWDNHKROGHU
W\SHV0DD6 RSHUDWRU WUDQVSRUW VHUYLFH SURYLGHU UHVHDUFKHU DQG IXQGHU VWUDWHJLF LQQRYDWLRQ SURJUDP
:RUNVKRSSDUWLFLSDQWVZHUHWRLGHQWLI\UHOHYDQWDVSHFWVRI0DD6DQDO\]HH[LVWLQJ0DD6RUVLPLODUVHUYLFHV
LQ WHUPVRI WKH LGHQWLÀHGDVSHFWVDQGÀQDOO\GHÀQHDQGGHVFULEH0DD6 OHYHOVDVZHOODVSODFHVHUYLFHV
DWWKHEHVWPDWFKLQJOHYHO5HVXOWVIURPERWKWKHOLWHUDWXUHUHYLHZDQGWKHZRUNVKRSDUHSUHVHQWHGEHORZ
FXPXODWLQJLQWKHSURSRVHG0DD6WRSRORJ\DQGDX[LOLDU\GLVFXVVLRQ








Mobility as a Service (MaaS)














/DQGJUHQ HW DO  tend to emphasize integration of various services LQ WHUPV RI HJPXOWLPRGDOLW\
LQIRUPDWLRQSD\PHQWDQGHYHQRWKHUUHODWHGVHUYLFHVGHOLYHULHVUHSDLUVYLDDVLQJOHFRPPRQLQWHUIDFH

























IDFWRUV RI WKH8EL*RSLORW LQ WHUPV RI ERWK FXVWRPHU VDWLVIDFWLRQ DQG EHKDYLRUDO FKDQJH VKRZHG WKH
LPSRUWDQFHRIGHYHORSLQJWKHVHUYLFHDQGLWVRIIHUWRWKHFXVWRPHUV6RFKRUHWDOE
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'XULQJWKHZRUNVKRSDVSHFWVRIGLIIHUHQWSHUVSHFWLYHV²VRFLHWDOEXVLQHVVXVHUFXVWRPHUDQGWHFKQLFDO²
ZHUHÀUVWLGHQWLÀHGDQGGLVFXVVHGDQGWKHQFROOHFWLYHO\QDUURZHGGRZQWRDOLPLWHGQXPEHURINH\DVSHFWV









QHZ EXVLQHVVPRGHOV EXQGOLQJ DQG SULFLQJ EHFRPLQJ DPDUNHW SOD\HU UHGXFHG FRVWV HJ UHFUXLWPHQW
















1H[W LQ WKHZRUNVKRS SDUWLFLSDQWV LGHQWLÀHG H[DPSOHV RI0DD6 RU VLPLODU VHUYLFHV DQG WR WKH EHVW RI
WKHLUNQRZOHGJHDERXWVSHFLÀFVHUYLFHVDWWHPSWHGWREUHDNGRZQKRZWKHVHUYLFHVGLIIHUHGEDVHGRQWKH
















* Uber, a unimodal service, is included for comparative purposes.
,Q )LJXUH  RQH FDQPDNH VRPH GLIIHUHQWLDWLRQV LOOXVWUDWHG E\ FRORUHG FOXVWHUV LQ WKH ÀJXUH EDVHG RQ






































7KLVOHYHOUHSUHVHQWVintegration of booking and payment$/HYHOVHUYLFHIRFXVHVRQVLQJOHWULSVDQGFRXOG
EHDQDWXUDOH[WHQVLRQWRDWUDYHOSODQQHUDGGLQJSXEOLFWUDQVSRUWWLFNHWLQJWD[LRURWKHUWUDQVSRUWVHUYLFHV





























ZKLFKPHDQV WKDW WKHUHPD\EHDQLFKHIRUD%%DJJUHJDWRUDFOHDULQJKRXVH WKDWRIIHUVHDV\DFFHVV WR
PXOWLSOHWUDQVSRUWVHUYLFHVIRUEXVLQHVVHV,WZRXOGEHOLNH$PDGHXVIRUDLUWUDYHOEXWZLWKPXFKVPDOOHU






































QHHGV ORFDO SUHVHQFH GXH WRPRUH LQWHUDFWLRQV DQGEXVLQHVV DJUHHPHQWVZLWK UHJLRQDO RU ORFDO VXSSOLHUV














SXEOLF WUDQVSRUWDJHQFLHV WKDWRIWHQFRQWURO WKH¶EDFNERQH·RIPRELOLW\ ,Q WKH ORQJUXQFRRSHUDWLRQZLWK
WKHVHDFWRUV LVD¶PXVWKDYH·IRUSRWHQWLDO0DD6RSHUDWRUVDQGWKHWUDQVSRUWVHUYLFHSURYLGHUV)RUSXEOLF

































WUDQVLWLRQV VWUDWHJLF WDFWLFDO RSHUDWLRQDO DQG UHÁH[LYH DFWLYLWLHV .HPSDQG/RRUEDFK /RRUEDFN

















JRDOV LQFOXGLQJ WUDQVSRUW SROLF\ REMHFWLYHV GHFDUERQL]DWLRQ UHGXFHG FRQJHVWLRQ LPSURYHG DFFHVVLELOLW\
LQQRYDWLRQHWFRURWKHUVRFLHWDOWUHQGVVXFKDVGLJLWDOL]DWLRQDQGWKHVKLIWWRDPRUHFLUFXODUHFRQRP\%\







LQQRYDWLYHH[SHULPHQWV WREURDGHUYLVLRQVDQGSROLWLFDOJRDOV2QHH[DPSOH LV WRGHPRQVWUDWHKRZ0DD6
VHUYLFHV LQFOXGLQJ SLORWV FRQWULEXWH WR UHGXFHG FRQJHVWLRQ DQG HPLVVLRQV LPSURYHG DFFHVVLELOLW\ DQG
VXVWDLQDEOHWUDYHOEHKDYLRURIXVHUV$IXUWKHUH[DPSOHDVQRWHGLQSUHYLRXVVHFWLRQVLVWRVKRZKRZQRQ
VHQVLWLYHXVHUGDWDJHQHUDWHGYLD0DD6FDQEHVROG WRFLWLHV IRU WUDIÀFPDQDJHPHQWSXUSRVHV WR LPSURYH
WKHVXVWDLQDELOLW\RIWKHWUDQVSRUWV\VWHP,QIXWXUHGHYHORSPHQWVLQFRQQHFWHGYHKLFOHVDQGRWKHUGLJLWDO
WHFKQRORJLHVFRXOGDOORZIRUUHDOWLPHWUDIÀFPDQDJHPHQWRI¶VPDUW·FLWLHVDOORZLQJIRUIXUWKHUVXVWDLQDELOLW\
JDLQV'HPRQVWUDWLQJ WKHEHQHÀWVRIH[SHULPHQWVVXFKDV WKHVHFDQKHOS WRJDUQHUÀQDQFLDODQGSROLWLFDO
VXSSRUWIRUDWUDQVLWLRQWRD0DD6EDVHGWUDQVSRUWV\VWHP2SHUDWLRQDODQGUHÁH[LYHDFWLYLWLHVPD\IRFXVRQ
RWKHUW\SHVRILQQRYDWLYHH[SHULPHQWVIRUWKHVDPHSXUSRVHLQFOXGLQJWKHIXUWKHULQWHJUDWLRQRIWUDQVSRUW
PRGHVZLWKLQ0DD6 EXVLQHVVPRGHOV WKH VFDOLQJ RI0DD6 EXVLQHVVPRGHOV WR QHZ JHRJUDSKLFDO DUHDV
URDPLQJ WKH LQWHJUDWLRQ RI LQFHQWLYHV IRU VXVWDLQDEOH WUDYHO EHKDYLRU LQWR0DD6 VHUYLFHV LH LQFHQWLYHV
VXFKDVQXGJLQJDQGJDPHLÀFDWLRQWRSURPRWHVKDUHGPRELOLW\DQGVXVWDLQDEOHPRGDOFKRLFHVWKHIXUWKHU






0DD6 SUDFWLWLRQHUV FDQ FROOHFWLYHO\ FRQWULEXWH WR WKH VXVWDLQDEOH GHYHORSPHQW RI WKH WUDQVSRUW V\VWHP




by attracting XQXPEHUVRIQHZXVHUVRXUFRPSDQ\DLPVWRUHGXFHWUDQVSRUWV\VWHPHPLVVLRQVLQFLW\Y by 
ZLQÀYH\HDUV
0DD6SUDFWLWLRQHUVFDQHQJDJHLQDIXUWKHUW\SHRIWDFWLFDODFWLYLW\ZKLFKLVWRHQJDJHDVHWRINH\VWDNHKROGHUV
ZLWK WKHPDQGDWH WRSURYLGH WKH W\SHVRIVXSSRUWQHFHVVDU\ WRDOORZ0DD6WRÁRXULVK ,QSUDFWLFH WKHVH
DFWRUVPD\EHÀQDQFLDOLQYHVWRUVZKRDUHZLOOLQJWRSURYLGHFDSLWDOWRVXSSRUWVXFFHVVIXOEXVLQHVVPRGHOV
FLYLOVRFLHW\RUJDQL]DWLRQVWKDWFDQFKDPSLRQ0DD6E\VKDSLQJSXEOLFRSLQLRQDQGSXEOLFDXWKRULWLHVZKR







road charging in dense areas. 
,Q SUDFWLFH PL[LQJ SXEOLF FRPPRQO\ VXEVLGL]HG VHUYLFHV ZLWK FRPPHUFLDO VHUYLFHV LQWR FXVWRPL]DEOH
SDFNDJHV SRVHV VLJQLÀFDQW FKDOOHQJHV 3XEOLF WUDQVSRUW LV D RQHVL]HÀWVDOO VHUYLFH ZLWK LQÁH[LEOH
SULFHPRGHOVZKHUHDV DQ DWWUDFWLYH0DD6RIIHU LV GHVLJQHG DV D XQLÀHGÁH[LEOH VHUYLFHZKLFKPD\EH








RIPRELOLW\3ULYDWHVHFWRUHQJDJHPHQW LVDOVRQHHGHG WRXQORFN WKH LQQRYDWLYHSRWHQWLDORI0DD6ZKLFK
VSDQVWKHWUDQVSRUWWHOHFRPDQGHQHUJ\LQGXVWULHV6SLFNHUPDQQHWDO,QVLWXDWLRQVZKHUHH[LVWLQJ
VWDNHKROGHUVDQGSUDFWLWLRQHUVFDQQRWRYHUFRPH WKH W\SHVEDUULHUVGHVFULEHGDERYH UHOHYDQW WKLUGSDUWLHV






7KHUH DUH FXUUHQWO\ PDQ\ H[DPSOHV RI GLIIHUHQW PRELOLW\ VHUYLFHV IURPPXOWLPRGDO WUDYHO LQIRUPDWLRQ
LQFOXGLQJ SDUN	ULGH SDUNLQJ HWF WR LQWHJUDWHG WLFNHWLQJ VHUYLFHV WR ¶0DD6 RSHUDWRU·W\SH VHUYLFHV






























ZLWKLQ'ULYH6ZHGHQ D 6WUDWHJLF ,QQRYDWLRQ 3URJUDP ODXQFKHG E\ WKH 6ZHGLVK JRYHUQPHQW WR GULYH the 
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 7RS 'RZQ YV %RWWRP 8S KWWS
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%HXWHO 0& *RND\ 6 .OXWK : .UHPSHOV .+ 6DPVHO & 7HUZHOS &  3URGXFW RULHQWHG
LQWHJUDWLRQRIKHWHURJHQHRXVPRELOLW\VHUYLFHV3URFHHGLQJVRIWKHWK,QWHUQDWLRQDO,(((&RQIHUHQFHRQ
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